Effect of hypothalamic lesions on regulation of body weight and fat cell dynamics in obese mice were examined during refeeding after prolonged food deprivation. Obese mice, which were treated with mono sodium glutamate for 5 postnatal days and had ventromedial nuclear lesions in the hypothalamus, were used. When adult obese mice were given a glucose electrolyte solution for 20-40 days, the body weight dropped to about 45% of their pre-treatment weight. After reinstituted feeding of normal mouse food ad libitum, their body weight and adipose tissue weight returned to pre-starvation level. Tritiated thymidine auto radiography revealed that cell proliferation occurred in the early stages of refeeding and some fat cells were renewed in the epididymal adipose tissue. Fat cell renewal was found more active in the experimental group than in the control. Thereafter, fat cell size increased gradually via fat storage. These obese mice were found to have the capacity to regulate their body weight and adipose tissue not only through fat storage but also by increasing number of fat cells, in order to replace the cells which were lost during starvation.
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Therefore, ventromedial nuclear lesion in the hypothalamus does not influence the regulatory mechanism of adipose tissue during starvation and refeeding. Key Words monosodium glutamate, epididymal adipose tissue, 3H-thy midine autoradiography When adult animals are refed ad libitum after food deprivation, they regain all previously lost weight, with their body weights returning to pre-deprivation level (1) (2) (3) . This phenomenon has been explained by the concept that individual animals have their own weight "set point," which regulates body weight physiologically at a specific level (4) (5) (6) .
More recently, obesity has been recognized to be not only a regulatory failure of weight, but also the result of the regulation at an elevated set point. Some forms of obesity (genetic and diet induced) seemed to be regarded as examples of regulation at an elevated set point, while other forms (hypothalamic obesity) seem to result from a regulatory dysfunction (4, 5) .
In the present study, we investigated the following points about obese mice that had ventromedial nuclear lesion of the hypothalamus induced by monosodium glutamate (MSG). 1) Can the MSG-treated (obese) mice, of which body weight dropped during food deprivation, regain weight to its previous levels (high set point level) after refeeding ? 2) What morphological changes occur in the fatty tissue of MSG-treated (obese) mice that are deprived of food and subsequently refed? 3) Are there any differences in the cell dynamics of adipose tissue of MSG-treated (obese) and non-obese control mice. In autoradiographs of epon-embedded pieces we studied the cell kinetics of adipose tissue during the refeeding period after weight gains were demonstrated in MSG-treated and control mice. Autoradio graphic studies have been thought inadequate to assess cell kinetics of adipose tissue (7) . However, this technique has great advantage in which we can analyze the process of cell renewal while observing the morphology (8) (9) (10) (11) (12) . Through our study we concluded that new fat cell formation occurred in both groups of mice during the refeeding period, and was more active in MSG-treated (obese) mice. gain, and finally returned to pre-experimental levels (Fig. 3) .
Morphology of the adipose tissue and cell In all mice that had attained the maximum weight loss, adipocytes were found to be reduced in size and to have some small lipid droplets in the cytoplasm under ADIPOCYTE   DYNAMICS  OF REFER  OBESE  MICE AFTER  FASTING  485 microscopic observation (12) . In the MSG-treated mice, several various-sized fat cells were seen, but some adipocytes had lost their cell membranes and were surrounded by macrophage-like infiltrating cells. This finding shows fat cell necrosis (Fig. 4) . During refeeding, adipocyte size increased relative to increases in both body weight and epididymal fat pad weight in both mice (Fig. 5) . 
Macroscopic changes in other organs
Before deprivation, the heart, lungs and kidneys of the MSG-treated mice were smaller than those of the control mice. These organs remained identical in size before and after deprivation in both groups of mice. The liver in the MSG-treated mice, however, which had been very fatty and larger than that of the control mice before deprivation, decreased in size and amount of fat during deprivation. In the control mice, liver size did not change.
DISCUSSION
Neonatal mice were rendered obese by subcutaneous injections of MSG for the first five postnatal days. This treatment causes an injury to both the nucleus arcuatus, n. ventromedialis and some nuclei of the hypothalamus in mice (13) . At the onset of puberty, MSG-treated mice gained weight excessively in comparison to the control (10) .
In the present study, we examined how obese mice with hypothalamic lesions regulate body weight and adiposity when refed after the most severe and prolonged weight loss due to food deprivation. The MSG-treated mice lost about 55% of theirr body weight within a period of 20-40 days, when given only a glucose-electrolyte diet devised by Kasubuchi et al. (14) . On the other hand, the non-obese control 
